Figures
. Number of mining claim records, by state, on January 15, 2004 (Causey, 2005) , May 25, 2005 (Causey and Frank, 2006) 
Introduction
Federal land management agencies need to predict trends in activity on land they manage in order to design mechanisms to minimize conflicts created by competing uses. By examining where mining claims have been located and changes brought about by technical, economic, and political factors, it is possible to construct predictive models for areas of future activity. This set of data provides the user with a view of the spatial and temporal variations, and the intensity of mining claim activity on public land since national recordation was required in 1976. In conjunction with other data, these trends can be used to create predictive models of future mineral activity.
Mining claim activity on Federal land has been recorded with the U.S. Bureau of Land Management (BLM) since it was required by the Federal Land Policy and Management Act of 1976 (Public Law 94-579), Sec. 314. Within the United States, mining claims have been recorded in 17 states: Alaska, Arkansas, Arizona, California, Colorado, Florida, Idaho, Montana, Nebraska, New Mexico, Nevada, North Dakota, Oregon, South Dakota, Utah, Washington, and Wyoming.
Previous statistical compilations of mining claim activity by Campbell and Hyndman (1996) and Hyndman and Campbell (1999a , 1999b , 1999c , 1999d ) provided a density statistic (Campbell, 1996) for the western United States. Causey (2005) provided a statistical analysis of the data for the continental United States, except Alaska and North Dakota. Causey and Frank (2006) recompiled BLM mining claim data through 2004. This report updates Causey (2005) and Causey and Frank (2006) by adding mining claim statistics from Alaska. A complete new extraction of data from the BLM's LR2000 (http://www.blm.gov/lr2000/, last accessed Nov. 8, 2006) database was used to generate most of these statistics. Alaska data are stored in the BLM's Alaska Land Information System (ALIS) database by using a different database design for information than the LR2000 database and, as such, is not directly comparable.
The statistical data in Causey (2005) , Causey and Frank (2006) , and this report are not the same as that done by Campbell and Hyndman in their publications. The main modification used by Causey (2005) was to attach a value (claim count) to each PLSS (Public Land Survey System) section in which a claim occurred. The previous work of Hyndman and Campbell assigned a claim entirely to one section, even when it was listed as being in two or more sections. Hyndman and Campbell also provided counts for mill site and tunnel site claims. Yearly mill site and tunnel site statistics are not provided in this study.
There were 19 fewer claim records in 2005 that did not have a PLSS record in the conterminous U.S. data than were reported in Causey and Frank (2006) . Minor improvements were made in some of the PLSS spatial databases to improve joining statistical data to the spatial data in the files provided with this report. New PLSS spatial datasets covering Alaska, Arkansas, South Dakota, and Utah were obtained in 2006 and are used in this report. No spatial database is provided for North Dakota as there have been only two claims (placer) filed in that state, both of which were active for only one year. Alaska mining claim records are in poorer shape than those for the rest of the country and, therefore, the data should not be used for more than the most cursory examination of location. 
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Overview of Data Files
The data for mining claim activity are organized by state and provided in several files that are listed and briefly described in table 1. The dBASE (.dbf) and ASCII (.txt) files provide two versions of the same statistical-summary data in a proprietary and non-proprietary format, respectively.
The statistical-summary data files for each state include: • number of all claims (sum of lode, placer, tunnel site, and mill site) in each PLSS section, by year (for example, az_claim.dbf and az_claim.txt), • number of lode claims in each PLSS section, by year (for example, az_lode.dbf and az_lode.txt),
• number of placer claims in each PLSS section, by year (for example, az_placr.dbf and az_placr.txt), and • total number of claims in each PLSS section by status (active or closed) at the end of the most current year and type of claim (lode, placer, mill site, tunnel site; for example, az_total.dbf and az_total.txt). While the data was processed using Microsoft's Access database program, neither the original data nor the Access databases used for this analysis are supplied with this report. There are two practical reasons not to include the source data. First, the data is time stamped. It is a snapshot of the BLM databases, which is only valid for the date the data was extracted. Another extraction of data will produce different statistics. Second, the database is massive. The files provided by BLM exceeded 750 MB (megabytes), compressed. The Access databases created from this data total 4.5 gigabytes (GB) in size; the largest, Nevada, being more than 1.3 GB.
State spatial databases provide PLSS-section polygons to which a user can attach data from the summary tables. The spatial databases are in shapefile (.shp) format. Federal Geographic Data Committee (FGDC; http://fgdc.gov, last accessed Nov. 8, 2006) compliant metadata provides information about the spatial databases and includes information about data sources, data quality, projection, and how to obtain the data on the World Wide Web, in addition to providing a data dictionary (metadata) for the information in the database tables. All the spatial databases contain metadata that can be read in ESRI's (http://www.esri.com, last accessed Nov. 8, 2006) ArcCatalog module (ArcGIS, ver. 9.x). 
Data Sources and Processing

Data Sources
There are two types of data provided with this report (1) statistics derived from BLM mining claim records in two formats (dBASE III and ASCII) and (2) selected polygons and attributes from spatial databases of Public Land Surveys in shapefile format. The PLSS databases were obtained from a variety of sources, which are documented in the metadata provided with each of the shapefiles. The statistical data were produced from an analysis of BLM records of mining claims located on Federal Lands in the United States.
Mining Claim Data
Mining claim data for the conterminous United States were extracted from the BLM's LR2000 database on May 4, 2006. The extracted data were in ASCII format with | (pipe) delimiters between fields. The SQL (Structured Query Language) statements BLM used to create the tables from which the mining claim data were extracted are included in appendix A. One set of files was extracted from LR2000 for each of BLM's 11 administrative areas (Arizona, California, Colorado, Eastern States, Idaho, Montana, New Mexico, Nevada, Oregon, Utah, and Wyoming). These administrative areas include 16 states in which mining claims have been recorded (Arizona, Arkansas, California, Colorado, Florida, Idaho, Montana, Nebraska, New Mexico, Nevada, North Dakota, Oregon, South Dakota, Utah, Washington, and Wyoming). Arkansas and Florida data are included in the Eastern States administrative area, Nebraska is included in the Wyoming administrative area, North and South Dakota are included in the Montana administrative area, and Washington is included in the Oregon administrative area.
Mining claim records for Alaska are stored in ALIS and maintained in Anchorage. As such, the database design, fields, and terms used are not all the same as data in LR2000. The records also are incomplete, and about half are not useful for this analysis. The most common problem is that the location date is not given.
On the date data was extracted from LR2000, there were 3,229,344 claim records in the conterminous United States database. The number of records for each state and a comparison to previous reports (Causey, 2005; Causey and Frank, 2006 There were 17 mining claim records in the May 4, 2006, LR2000 data that did not have a PLSS location; this was the lowest level to date. Table 3 compares the number of claims in this report without a location with numbers in Causey (2005) and Causey and Frank (2006) . These records are an insignificant part of the total claim record. (These data are listed in table 3 by administrative area because some of the claims are in administrative areas that include multiple states and the records do not identify which state the claim is in.) It should be noted that not all claim records in the dataset obtained from BLM are used in creating the statistics in this report. Since the statistics represent a complete year, any claims located or dropped in the calendar year from which the data was extracted were not counted. In addition, for Alaska, only claim records for which a location and closure date could be determined were used.
Spatial Data
Spatial datasets were obtained from a variety of sources, which are described in the associated metadata. All fields, except the required spatial data attributes and a meridiantownship-range-section code field (mtrs), were stripped out of the spatial data sets and all polygons that did not have claims were deleted.
Processing Procedures Mining Claim Data
Procedures used to process the LR2000 mining record data used in this analysis were documented in Causey (2005) . Alaska data were processed the same way, but preparation of the data to do the statistical analysis required a slight modification. It was necessary to substitute case status information for case disposition information, which was used in the LR2000 data to determine if a claim was still active. The case-status coding in the Alaska dataset was void, pending, recorded, authorized, inactive, interim, or closed. The values used in this analysis to determine if a claim was active in a year are pending=active, recorded=active, and authorized=active. The other terms, equated with closed claims, are void, inactive, and closed.
Public Land Surveys
Improved spatial Public Land Survey databases for Arkansas, Nebraska, South Dakota, and Utah were acquired in 2006. A spatial PLSS dataset for Alaska was acquired from BLM's Geocommunicator website (http://www.geocommunicator.gov/GeoComm/index.shtm, downloaded December 7, 2005). The quality of public-domain PLSS spatial databases is highly variable. Errors in polygon labels and shapes, or data in less than optimum format for this project, are present in all the spatial databases acquired. Some corrections to polygon labels were made in order to produce a reasonably accurate depiction of the spatial distribution of mining claims, but these datasets are still not perfect. BLM's Cadastral Survey is currently developing high-quality PLSS databases, but has not yet completed any states. The other spatial Public Land Survey databases used for this report are those used in Causey (2005) and Causey and Frank (2006) . Table 4 shows the relationship between the statistical data and the spatial data. The PLSS datasets of California and New Mexico are the poorest quality for this work. Sections with the same Meridian, township, and range along the California-Nevada border make it impractical to combine statistical and spatial data for all the states. There are also duplicate townships within some states. No solution to providing one-to-one relationships between polygons and statistical data is possible until the BLM databases provide unique designators for all sections as is being done by the Cadastral Survey in their spatial databases.
North Dakota only had two placer claims, which are no longer active. No spatial or statistical data is provided for North Dakota.
Discrepancies between the LR2000 data and state PLSS files are due to several factors: 1. Errors and omissions in the PLSS spatial databases. For example, some townships in the New Mexico spatial database are not subdivided into sections and some National Forest lands in California were not gridded with PLSS section polygons. Claimants are required to enter a PLSS value, which may have been based on a projection they made that might not correspond to a Cadastral Survey projection. Note that the shapefiles included with this report are only for use with the associated statistical data. BLM data are continually being updated and new claims may be located in areas where BLM did not previously have a record of activity. New shapefiles must be created for any analysis involving another extraction of mining claim data from BLM's mining claim databases.
User procedures
In order to use the data in a spatial context, the statistical data should be joined to the spatial databases in a geographic information system (GIS). There are two ways to connect the databases --join or relate/link. Data can be joined or relate/linked, by using either the dBASE format or ASCII (text) format files, to the appropriate spatial database on the common field (mtrs). All of the files with names like XX_claim, XX_lode, and XX_placr should be connected by using a join. The files XX_total should be connected to a GIS database by using link or relate since they have a one-to-many relationship. The relationships between the statistics tables and the spatial-database feature-attribute table are shown in figure 3 . The CASETYPE -NP indicates the claims are in a National Park. These claim types do not occur in all states. The CASETYPEs LODE CLAIM-NP, PLACER CLAIM-NP, TUNNEL SITE-NP, and MILLSITE-NP are used in California, Nevada, and Utah. The CASETYPEs LODE CLAIM-NP and PLACER CLAIM-NP are used in Alaska and Oregon. The CASETYPE LODE CLAIM-NP is used in Arizona and Idaho. The CASETYPE PLACER CLAIM-NP is used in Wyoming.
Data Discussion
It is important to understand the limits of the data developed in this process. The data only pertains to Federal land or patented land with mineral rights reserved to the Federal Government and is open to mineral entry at the time the claim is located. Another consideration is that although BLM mining claim recordation began in 1976, the data between 1976 and 1979 are incomplete. While any new claims staked from1976 on had to be recorded with the BLM, older claims did not have to be recorded until 1979. During that 3-year window, older claims could have been dropped and no record of them would have been entered into the BLM system. For this reason, 1979 is considered the first year of complete data. Also, some of the information in the LR2000 database was incomplete making it necessary to interpret the actual date a claim was finally abandoned or closed. Lastly, the Alaska statistics are included to show the potential to include them if the records in the ALIS database can be cleaned up, but at this time the statistics only include about half the records.
The data show that the total number of active mining claims in the United States was relatively stable between1979 and 1988 ( fig. 4) 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 While the trend in active mining claims in the United States shows some uniformity, there are major differences between the states. Figure 5 shows the difference between California and Wyoming between 1979 and 2005 . From 1982 to 1988 , California was experiencing a rise in the number of active claims while in Wyoming it was declining. Nationwide, this averaged out to a fairly steady number of active claims ( fig. 4) 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Causey and Frank (2006) .
In general, the pattern of claim activity in individual states varies from that of the U.S. as a whole. It is possible to examine the activity in the individual states and correlate that with the known mineral endowment, market price fluctuation of commodities, favorable political climate, and other factors. For example, significant price increases for gold, uranium, and copper during the last three years can be correlated with new claim locations in states containing large areas of potentially favorable geologic environment and resources in those commodities. Nevada, which has largest known gold and silver resources in the United States, had the most new mining claim activity in 2005 of any state. Favorable areas for uranium resources in Utah, Wyoming, Colorado, and New Mexico, and copper in Arizona, are undoubtedly factors in the large increase in activity in those states.
In 2005, the spatial extent of mining claims was a fraction of the maximum area covered in the past. Overall, the number of sections in which there were active claims in 2005 is significantly less than the number of sections in which claims have been recorded in the past 30 years (table 6) The pattern of locating claims is variable over time and space; this is also true for the relinquishment of claims. In general though, claim activity after 1992 has been relatively stable, while in the years prior to 1992, the pattern of locating new claims and dropping claims was more volatile (fig. 6 ). 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Mining claim activity had a watershed year in 1992, and there was a marked decrease in the number of mining claims throughout the United States. However, it has been noted that a decrease in mineral-exploration activity between 1988 and 1992 was not unique to the U.S. (Minerals and Metals Sector, 1997; Cranstone, 2002) . Although Public Law 102-381 (October 1992) imposed a $100 annual assessment fee for each claim on holders of large blocks of claims, it was not the only factor affecting activity at that time. Base and precious metal prices also had been falling. Several global activities around this time probably also had a profound affect on mining claim activity. The USSR broke up in December 1991, resulting in changes from a centrally-planned economy to market or mixed economy in the Soviet-block nations. This situation allowed foreign investors to consider projects in a part of the world formerly denied them. The Tiananmen Square protests in 1989 presaged the conversion of China in the early 1990s from a socialist market economy to one that contained special economic zones with few government restrictions. Also in the 1990s the stock market boom provided a means to make better profits than did the risky mining sector.
Other factors, such as increased government regulation and environmental activism created long delays in mineral development, which negatively affected the time-value of money, and hence dampened interest in investment in mining exploration. The United States is a wellexplored country. Most of the significant deposits that have surface expression have probably been discovered, and their general extents are known. New technology needed to discover buried deposits, especially in virgin terrain, was not available.
The claim count can be used to estimate the maximum area that could be covered by lode mining claims. Assuming each lode claim was the maximum size allowed (600 feet by 1,500 feet) and that there were no overlapping claims, the maximum area encompassed by the claims can be estimated (table 7) . Since many claims are smaller than the maximum size, the area covered by claims in 2005 is less than the maximum. For reference, the total area covered by active lode mining claims in the conterminous United States is less than the area of either of the two largest national parks (Wrangell-St. Elias National Park and Gates of the Arctic National Park). Because placer claims can be any size up to 160 acres, but most are 20 acres or less; it is not as reasonable to estimate the amount of land encompassed by this type of claim. Barring another major action, such as changing from a mining claim location system to a leasing system for mineral rights, the pattern of the last decade of a small but sub-equal number of claims being located and dropped in any year may continue. Commodity prices will likely be the most influential factor in determining whether staking or dropping claims is more dominant in any given year. Technological advances in metal recovery, or demand for previously unimportant commodities, could also spur activity in some areas of the country.
Obtaining Digital Data
The spatial databases are available in shapefile format with associated data files. The spatial data is maintained in:
Projection: Geographic Units: Decimal Degrees Datum: NAD27
Spheroid: Clarke1866
To obtain copies of the digital data:
Download from the USGS World Wide Web site: URL = http://pubs.usgs.gov/ds/2007/290
Note that the uncompressed files take more than 400 megabytes of space. The Internet site contains the spatial data, associated .dbf and .txt format tables, and metadata for the state PLSS spatial databases (see listing of files in table 1). Formatted metadata (Federal Geographic Data Committee-compliant) is included with each spatial database.
To manipulate the spatial databases, you must have software that is capable of reading shapefile format.
Appendix B -Access 2000 Table Design
ASCII text files supplied by BLM were imported into a Microsoft Access 2000 database. By using the names and data types provided in the table creation SQL supplied by BLM (Appendix A), a similar data design was created in Access. Additional fields necessary for statistical processing were also added to the design. The Access table design is provided in tables B-1 and B-2. BLM provided definitions for most of the LR2000 fields. It is noted in the tables where a definition was not supplied, or the definition is from this report (non-BLM field). Questions concerning metadata and definitions for the tables and fields in LR2000 should be directed to the BLM (http://www.blm.gov/lr2000/).
The following tables can be used to reconstruct the Access 2000 database used to create the information provided with this report. Since BLM is constantly updating their data and correcting errors in older data, new downloads of the database may provide slightly different yearly results from those included in this data release. 
